SERVICE MANUAL FOR COMPUTERIZED SEWING MACHINE 
“COMPAL GALAXIE”’ 


GENERAL INFORMATION SYMBOLS USED ARE: 


This service manual is compiled for repairing service of 
COMPUTERIZED SEWING MACHINE “COMPAL GALAXIE™ 
(Factory code #114-870). 


Move the part as this way (one way) 


Use this manual with Parts Catalogue {H3030294) for 
fault {indings when yOu make a repair. 


This machine is manufactured based on the up-to-dated 


product specitications at the time of this issue. but there 


Move the part as this way (both way) 


may be changes of specifications for improvements. | 


Contact manufacturer or local sales company for such ’ ; 
cha Move the part to its highest or lowest 
nges. a. 
position 
Brother industries. Ltd 
Nagoya. Japan 
Set the clearance as indicated 
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IV. How to adjust electric elements 


CAUTION 
+. Always use rubber glove when handling printed circuit board and do not touch the metal portion of printed circuit 
board with bare hands. 
2. Keep the human body earthed in order to avoid generating stattc electricity. 
3. Pack printed circuit board with aluminium foi! and avoid impact on it when keeping or transporting. 


4. Do not touch or damage on the meta! portion of printed circuit board with screw drtver or any other tools even 
durtng repairing. 


|. PRINCIPAL MECHANISMS 
1, MECHANICAL CHART 


Needle position (UP/DOWN) shutter 
Rotation shutter 


Upper timing pulley Timing pulley Balance wheel 


Upper shaft 


Eccentric counter Needle positioner 
printed circuit 


werght 
board 


Thread take-up lever assembly 


Needle bar supporter a5 9 
NS SS 


Needle bar crank 
Cluich mechanism 


Needle bar crank rod 


Needle bar clamp 
Linear actuator 


MT ri reas 


Needie bar 

| Driving belt 

. y Main motor unit 
Feed stand ANY, \ 
Feed dog 


Rotary hook assembly 


Lower timing pulley 


Vertical feed Lower shaft Horizontal feed Horizontal feed 
regulasing Mechanism 


roller shaft 


2. POWER TRANSMISSION CHART 


(A) Generating mechanism of needle bar, thread (8) Movements of feed dog and shuttle hook 
take-up lever and zigzag movements 


Balance whee! | 


Needle bar 
crank rod 


Connecting Linear Hook driving Vertical Side cutter Lower Lower timing 
lever actuator shaft gear feed cam , cam : shaft pulley 


Feed regulator Linear 


3. ELECTRONIC PARTS ARRANGEMENT CHART 


Sub-printed circuit board Presser foot switch Pattern display change switch Bobbin winder switch 


Upper pattern display film 


Lower pattern display film 


Needle Poa hon 


(Downl indicaling Pattern display plate 
LEC 


Buttonhole (BH) switch 


Buttonhole switch lever fo pein —Neodie position (Up) 


mdicating LED 


V4 = Needle posinon (UP/DOWN) 
switch 


Reverse switch 


Transformer 


Junction for foot controlfer 


Start/stop switch Lamp switch 


Switch unit 


Main power switch 
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Side cutrer switch Feed dog switch Cord reel unit Speaker Common printed circuit board 
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4. CONTROL SYSTEM BY MICRO-COMPUTER 


The micro-computer being used in Compal Galaxie is 8-bit computer fabricated on a single chip using N-MOS (N- 
channel silicon gate MOS process) in 40 pins dual-in-line package with built in 4K byte mask ROM. 96 byte RAM, 
oscillator. timer and {/O port. Moreover 128K bit mask ROM and 1 6X bit RAM are expanded on external CPU. All 
function of this machine are fully controlled by this micro-computer. 


<CONTROL SYSTEM CHART> 


(Tachometer-generator) 


(Potenliomiatat} (Potentiometer) 


Position detector Feed actuator Position detector Width actuator | Main motor | 
Foot controller fem Buzzer 


Feed actuator Width actuator Main motor 


Ceramic RAM (16K bit) 
oscillator C PU 


= 


i | Amplifier 
(Other switches) (Other sensors} (Display de tce) 


neta Stan/siop switch. Side-cutter Pattern display 
{Optical sensor) (Optical sensor) Re erse witch, detecting switch. LED, 
Needle position Bobbin winder switch} |Manual display 
switch, Presser toot position LED, 
Pattern selection detecting switch. Needle position 
bulton. Feed dog position (UP/DOWN) LED. 
Manual sittch lengih) | detecting wich. 7 segments LED 
control switch, Buttonhole fe er 
Manual stitch width positon detecting 
control switch, switch, 
Ten keys, Burtonhole witch, 
Program start key. Pattern disptay 
Program end key. change switch 
Joint key Foot controller 
Twin needie key lack switch 


ROM (128K bit) 


5. THE FUNCTION OF MICRO-COMPUTER (MAL-WARNING VOICE) 


CPU being used in this machine is supervising the kind of selected pattern. position of presser foot. feed dog and 
buttonhole lever. state of bobbin- winding. Start/stop switch. reverse switch. etc. If the Customer operates the 
machine erroneousty, the error is pointed out by ma!-warning voice. 

The output of voice made by voice synthetic system is PARCOR way which consists of 2 pcs. of P-MOS LSI. Oneis mask 
ROM which stores information digitally analysed forthe output voice. of which memorycapacity is 1 28K bit. Theother 
iS acting synthesis of the voice according to the information from former ROM and CPU output. The mal-warning voice 
contains 10 messages in total which are as follows: 


Please lower presser foot lever. 

Please change position of red knob to right to raise feed dog. 

Please change position of red knob to left to lower feed dog. 

Please lower blue lever. 

Please raise blue lever. 

Reverse stitch cannot be obtained using this pattern. 

Memory capacity full. Please check instruction book. 

Please check instruction book. 

This pattern combination is not acceptable. Refer to instruction book. 
Please use a foot controller. 


COMNATMSWN> 
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6. MAIN MOTOR CONTROL 


A main motor for sewing machine is required to have stabie revolution from low speed to high speed against load 
fluctuation and temperature change. To fully comply with this requirement. this Compat Galaxie 1s adopting low- 
voltage 0.C. motor and PWM (Pulse Width Modulation} by transistors. 


7. LINEAR ACTUATOR CONTROL (PATTERN GENERATING DEVICE) 


(LINEAR ACTUATOR CONTROL BLOCK CHART) 


Needle bar moving 
r 
Linear actuato MBvice 
Position detector 


Pattern selection D/A (Didsel /Analogs Differential 
switch converter amplifier 


Velocity 
feed-back 


Driving circuit 


Differentrator 


CPU Position feed-back 
D/A converter hate aga Driving circurt Feed regulating device 


Velocity 
feed-back 


Differenticator 


Position detector 


Position feed-back 


lt. DISASSEMBLING & REASSEMBLING 


1 Outer parts Pr ee rey Per eerie ter errr errr terete rrr tr terri rrrrrrr Perr rrr rr rer rer rerrriverrry 
2. cord reel unit Core eer es weer rere ras wearer Teer IIIt ree eee neees 

3 Printed circuit boards ee OO ee ee eee eee ie ere tt et tere ere errr ee errr rere r errr rere rir itt tr errer rr yy 
4 Lead wires eee os rr re ere rr re eer rd 
5 Transparency dispiay plate 20002 COG ee eC Oe OOOLTS ETP P POOL ONS BOOS SESS TEL OL OL OF 8S CO EE TTI ss HOTT TO DOO OLOSI OT HTTP OIG OSS FITTTPP OO OOONS SHO HHP OONIIT FNS 


1. OUTER PARTS 


1. Raise pressure regutating lever and remove face plate by loosening a screw. 
2. Remove bobbin winder cover by loosening a screw. 

3. Remove front cover by locsening three screws. 

4. Remove bed cover by loosentng two screws. 

5. Remove extension plate by loosening two screws. 

6. Remove manua! regulator cover by using screw drever. 

7. Remove plug case by loosening a screw. 


Front cover 


8. Remove stop fing then remove zigzag connecting link. 
9, Loosen a screw on eccentric counter weight. 
10. Lower pressure regulating lever. 
11.& 12. Remove pressure regulating mechanism by loosening two screws. 
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13 
14 


Pattern display (called DS”) connector 
Fa ee 
Remove power supply base plate cover. A nt el La —- al ns 
Disconnect power supply switch 
connector A and transformer 
connector B. 


Length tine adjusting board 


Start/stop & reverse sewing icalied “ST/SP") connector 
Buttonhole icatied BH”) switch connector 


Common printed crcut board 


Wigdin bnear actuator connector 
Length near actuator Connector 


— 


Sy 


q & 2 } 
Foot controtier jack connector / Pa i/ / 


Main motor connector 


. 
Power supply Cecutt Board cover \ 


Sud. printed corcust board 


Power supply curcud board 


—~q . 
BN connector 8 
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15. Remove plug case by loosening screw. 
16. Remove cord reel unit by loosening three screws. 


Loosen a screw. 
Loosen a screw. 


. Remove a eccentric shaft from lower shaft holder (Right). 
. Remove feed mechanism unit by toosening five screws. 


=a 


TUS) 


Eccentric shaft 


Lower shaft holder (right) 


21. Remove zigzag connecting tever by toosening a stud screw 

22.-a Remove stop ring then remove zigzag connecting link. as done at step 8. 
-b Remove transformer by loosening two screws. 
-c Remove fixing plate by loosening a screw. 


-d Remove supporting plate by loosening a screw 


23 Remove linear actuator by toosening two screws 3 
Zigzag Connecting lever 2 ) 


2 Transtormer 


Zigzag connecting link 


__linear actuator 
Supporting plate 
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Reassembling 

24. Determine the position to fit feed mechanism unit by a pin. of which diameter is 6 mm. 

25. Fit feed mechanism unit by using five screws. 

26. Change the position of red knob to left to lower feed dog and make sure the clearance between Stud plate and 
vertical arm is more than 0.5 mm. 

27. Tighten the stud plate by a screw. 

28. Insert the eccentric shaft into tower shaft holder (Right). 

29. Tighten tentatively. 


Stud plate 


* 


Lower shaft holder (Left) 


More than 0.5 mm 


30. 


81s 


Meet the convex portions of linear actuator gear and feed regulator gear toface each other then tightenintwo 
screws making sure the clearance between both gears is 003 ~ 0.04 mm. 

Fit the zigzag Connecting link to vertical arm by a stud screw. 

Attach supporting plate to the near actuator. 
Attach fixing piate onto supporting plate in a screw making the lower part of the fixing plate hold the right 


bushing of lower shaft holder. 


Tighten the supporting plate by a screw. 


Fix transformer. 


Stud screw 


r o 


Linear actuator gear / 


Feed / 
regulating gear 


Zigzag connecting lever 


Linear actuator 


Supporting plate 


Fixtng plate 
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32. Fit the pressure mechantsm unit to vertical arm incerting eccentric counter weight into upper shaft. 

33. Tighten pressure mechanism unit in two screws. At that time tighten upper screw slightly and after adjusting the 
top of needle drop to the center of needle hole. tighten two screws securely. 

34. Assemble zigzag connecting tink to zigzag connecting lever and attach stop ring together with thermoplastic 
washer. 

35. Tighten a screw tentatively. 


=e 


36. 


37 


38 


Lower the needle until its lowest position by turning balance wheel. 
Turn the balance wheel so that the base tine of lower timing pulley is right under then make sure the clearance 
between eccentric counter weight and upper shaft bushing is 0 ~ 0.02 mm. 

Tighten the screw of eccentric counter weight securely 


. aah. 
Eccentric counter weight G7 


Lower timing pulley 


i | 


39. Loosen a screw. 
40. Lower the needle from tts highest position by 21.4 mm turning balance wheel forward. 


—————— 
Arm portion 


US) 
= 
a 
3 


- 
Needle bar stand _ -——~ 


vente) 


a: The highest position of needle bar 
b: The time that brake is released 
(The brake is released at this pointl 
b=a+ 21.4 mm 


ayer 


Make sure the clearance between feed regulator and brake gum is 0 ~ 0.05 mm by turning eccentric shaft. 
Tighten the screw. 
Raise the needle from its lowest position by 15.2 mm turning balance wheel forward. (Brake operation starting 


point) 
Make sure the brake ss properly operated to feed regulator 


o) 
1 @ 


Needie bar On the way On the way 


highest point needle bar lowering 


needle bar raising 


Feed regulator 


Brake gum 


Needle bar 
lowest point 


a: Measurement on the needle bar highest point 
c=a+t152 mm 


45. Position rotation shutter so that it can cross rotation sensor when needte is positioned at 22.9 mm lower thanits 
highest position. Then position N.P. shutter so that :t can cross N.P. sensor when the clearance between thread 
take-up lever and the rib of thread guardis aboutOmm. (This istemporary adjustment and make final adjustment 
later. Refer to page 34.) 

@) 


r 


Position of rotation shutter 


| 


& The measure- 
@) ment should be 
Omm 


a Position of NP shutter ] 
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46. Connect main power switch connector A and transformer connector B. 
47. Fit the power supply circuit board. 

48. Fit cord reel unit by tightening three screws. 

49. Fit plug case by tightening a screw. 


Main power swatch 


Cord reel unit 


Fit plug case by tightening a screw. 

Fit extension plate with two screws. 

Fit bed cover with two screws. 

Fit front cover with two screws. 

Fit bobbin winder then tighten a screw. 
Fit a face plate with a screw. 


Fit a manual stitch control switch cover. 


Front cover 


Arm base plate 


2. CORD REEL UNIT 


{How to remove) 

1. Loosen 3 screws and remove those screws holding cord 
reel base so that it does not turn. Turn cord ree! base 
counterclockwise about 4 ~ 5times until it is free fromthe 
tension of spiral spring. 

2. Remove cord ree! wheel from cord reel cover. 


{How to fit) 

3. Put cord reel washer on cord ree! wheel. 

4. Put cord reel wheel in cord ree} case. 

5. Make sure that cord goes as far as possible by moving the 
notching lever toward outside using screw driver. 

6. Turn cord reel base counterclockwise about 4 ~ 5 times 
and hold it not to turn clockwise in the tension of spiral 
spring. 

7. Fit cord reel base with 3 screws. 


ye 


Cord reel case 


Cord washer 


1 
\ 
3 ! 
=e 
I H Spiral spring 
H 


3. REMOVING PRINTED CIRCUIT BOARDS 


Pattern display (called “DS") connector 


Bobbin winder (called “BW") connectot 


Start/stop switch unit 


Siatt/stop & teverse sewing (called “ST/SP") Connector 


Buttonhole (called “BH") switch connector 
Lamp connector 


Common printed circuit board 


Buttonhole lever (called “BHL") switch connector 
Presser foot (called "PF ) switch connector 
Rotation/ Needle position sensor (called NPSEN) connector 


Width linear actuator connector Lamp switch (called “LPSW") connector 


Length linear actuator connector 


Side Cutter (called “SC~) connector 
Feed dog icalied “FO") connector 


Tacho-generatar (called “TG) coniector 


Transtormer connector 


S 
tor 


‘ .- 

‘ 
ay / 
Foot controller connect 


Main motor connector 


Speaker connector ~~ Sub-printed circuit board 


4. LEAD WIRES ARRANGEMENT 


~ cemtaiaeenrrc Ee} 
i bil 


5. REMOVING TRANSPARENCY DISPLAY PLATE 


(The order of disassembling) 

1. Loosen a screw then remove a stop ring and a spring 
2. Remove pattern change lever. 

3. Loosen 2 screws. 

4. Remove transparency display plate 


(The order of reassembling) 
Proceed in reverse order of disassembling. Make sure to fit 
spring as illustrated. 
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Fitting position of micro-switch 
1. Make sure the micro-switch actuator is in line with micro- 
switch body. Make sure LED is lighted when micro-switch 
jead wire 1S connected to printed circuit board and pattern oa Panremiubspiay change. 18 


change lever is moved to right. 2 
2. Make sure micro-switch actuator is not contacted with = ~— 


pattern change !ever when pattern change lever is moved - Micro-switch actu 
to left. Make sure LED continues to light to left direction | : 
when micro-switch is connected to printed circutt board Pd ——_— 

s 


and pattern change lever is moved to left then the pattern vo ° 
selection switch (Left) is keeping depressed. H 
—— 
—=a] Cc— Micro-switch 


Pattern display change lever ie 


Some clearance 


ill. HOW TO ADJUST THE MECHANICAL ELEMENTS 
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4. Height Poy mo) ¢-S-1-1-) oe oY - | Mee cc cee eo 32 
5. Height of feed dog POererrrrre rt Perret Te ereerr rrr eee ee rere reer ere eee ere err e ree rere re eer ttre ere eeerrr errr rrr esr errr ret rrr i rer) 33 
6. Position of rotation shutter & NP. (needle POSition) SHUIMEL «---s+rcssereerecrrerseeseertresseessteestiesee nee seen 34 
7. Brake timing for [cot Nag OCC) Rica ei cae aT a oe oe coon soccer ees nese 36 
8. Tension fe} ale} Co) ae o\:) | GRceRcn cr oc ccc cr 37 
9. Tension of timing DEIL cootiscteerr sree tessseeeeecceceeeetteeeeecisrtseeencnsessen penn aesterer ee aee snsees eanee es Hees weeeeees tees aeee ee LETTE TT TT 38 
10. R.PLM. Of Main MOOT crrrrretets etre csee este etter ettetteettteeetettettnetatetetetetnsnaaeeesccteeeeeestisnetee gene stieg gen gcsstiscetees 39 
11.Needle stopping Cy 0):\: Ye RRR ee seen rer sesasoees ees teccerees 41 
12. Centering of the needle oo a8 cee a lalcie ole oeiele aOhe.oslaiee © sae otuacnice neigetines oc see nemametinae caatitec wee eek cea ae slasde osleaissecteraees 42 
13.Setting of the MaxiIMUM Needle SWING v--------settetterettteter eee tt tte tee etre teeee ease eteees eh Sl dS aac 43 
14. Forward feeding at Straight STITCMES serceserercccrscccereenecenseser esse enecssee seeeit Ss segenssssscaee eos meseeenneessecascssosseees 44 
15. Length of forward and reverse stitches for SUPer BUTOMALIC PSllELMS -----------eeceeeee ee eeeeeeee eter re rete 45 
16. Position Of buttOnmhOle SWiICh EVEL --:ssceseeceerststttettteetsseteetneecsseeeeeene eet se esesaaens tsecooeeesisiteeseeessernsenec erect 46 
TE Upper tension dial PPTL RTL TTT PPT ETeTeTTTeTTTTrrrrriterirrrrrrrreriirrrrrrirriritrirrr rie ari rrr rite itrrir eee Coe eee eae 48 
18. Thread tension release <t-cscertesttetssstestee et ere tte eneectecseeeeneesterseeesenssisieencesersissenececsestisencenassssteee es etetas te 8eee 49 
19. Side-cutter adjustment (lOCk lever POSILION) ----:-:s:eeeererteetetertee et ttettr tert Pe 50 
20. Side-cutter adjustment (lower & Upper Knives) ---:----sceecesseeetereesstses enenentseceeeeeeeetrsesssoe estes ssesessrssesesses FF 
21. Side-cutter adjustment (Upper knife GOES NOT WOK) ~sserseressseesereetses se rete crseee ‘ 450 
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23 Needle thre aden cvrrcertsseeesersssseserspeenseesrenneeessststveneeserssessrsesseerransenseeeeeessseeeeereetesssaeeeetttaeseee pees tease eeteneseege 54 
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25. Needle threader (checking the HOOK POSItiOM) --s+eseeessmesessssteetenettstnenssetesemeeereteversssseneneetsnmeenenente 56 
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or 


1. POSITION OF SHUTTLE HOOK 


STANDARD 

When 21gzag stitch »s selected and the width !s set at its maximum position. 

1.When needle raises from its lowest position by 4.0 ~ 4.3 mm. the hook point should meet with the side of the needle 
at left needle movement. 

2. The clearance between the hook and needle is less than 0.1 mm and never touch each other. 


ADJUSTMENT 

1, Set the machine at zigzag pattern. 

2. Set zigzag width at its maximum position. 

3. Loosen three screws, 

4. Adjust the hook to achieve above two standard. 

5. Tighten the screws 

NOTE 

Make sure two standard are achieved if you loosen the screws. 


© WWM ¢& 
° 
: 


@ 


Less than 
Needle ba: 1 mm 
stand 
-_ |@) 
a. The lowest position of needle dar 
©: The measurement whén hook point 
meet with the side of needle 4.0~4.3 mm 
(a—4 O~a—4 3) 
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2. HEIGHT OF NEEDLE BAR 


STANOARD 
When the zigzag stitch is selected and the width 1s set at its maximum position. 


1. The clearance between the upper top of needle eye and bottom top of hookis 0.4 ~ 1.0mm whenneedle and hook 
meet at teft needle position. 


ADJUSTMENT 

1, Set the machine at zigzag pattern. 

2. Set the zigzag width atits maximum position and seek the position that needle meets with hook point byturning the 
balance wheel, 

3. Loosen the screw. 

4. Move the needle bar up or down to obtain correct positron 

5. Tighten the screw. 

NOTE 

Care should be taken when you adjust the needle bar. the needle bar easily turns and if tightened tncorrectly. it might 


be caused the trouble of twin needle sewing. 
| ! 0.4~10mm 


® 


om 
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3. BOBBIN CASE HOLDER BRACKET 4. HEIGHT OF PRESSER BAR 


STANDARD STANDARD 

1. The clearance between the bracket and hook is 0.5~07 1. The clearance between presser foot and needle plate ts 6.0 
mm. ~ 6.5 mm. 

ADJUSTMENT ADJUSTMENT 

1. Select zigzag pattern and set zigzag width at “O”. 1. Ratse presser foot lever 

2. Loosen two screws 2. Loosen screw 

3. Adjust the position of bracket (right to left or back and 3. Adjust the height of presser bar 
forth). 4. Tighten the screw 

4 Tighten screws NOTE 


Make sure the presser foot and feed dog are in line 


e 
| 
Se 


5. HEIGHT OF FEED DOG 


STANDARD 

1. The feed dog is higher than needle plate by 0.9 ~ 1.1mm 
when drop feed :s set at up posttron and it reaches its 
highest position. 

2. The clearance between the feed dog and needle plate is 
more than 0.3 mm (below) when drop feed is set at down 
position and feed dog reaches its highest position. 

ADJUSTMENT 

1. Set the drop feed at up position. 

2. Turn the balance wheel and seek the position that feed dog 
reachesits highest position. Loosen the set screw and turn 
the stud. Tighten the set screw. 


O09~1.1 mm More than 0 3 mm 
{ fi 
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6. POSITION OF ROTATION SHUTTER & N.P. (NEEDLE POSITION) SHUTTER 


STANDARD 

1. Disappear the LED indicating “H” (horizontal) when needle is reached at the position of 22.9 mm lower than its 
highest position by turning balance wheel at test mode. 

2. In case that needle is set at its up position. the top of needle is stopped at the pos:tion of 8 mm upper than needle 
piate also thread take-up lever is stopped at the position of 14 + 1 mm upper than thread tension bar. 


ADJUSTMENT 
1. Turnthe power suppiy switch on with keeping both manual! stitch length/ width control switches depressed to be 
set a test mode. 
Set the needle atthe position of 22.9 mm tower than its highest position by turning batance wheel. 
Loosen a hexagon socket screw of rotation shutter 
Turn the rotation shutter forth slowly and seek the position that the LED “H" disappears. 
Tighten the screw 
Start sewing and stop it by using start/stop switch 
Loosen a hexagon socket screw of N. P shutter 
Seek the correct stop position (highest posttion) of thread take-up lever to meet with above standard by turning 
N.P. shutter forth or back. 
“In case that the shutter turns too soon. thread take-up lever stops before st reaches to its highest position 
In case that the shutter turns too late. thread take-up lever stops after st 1s over at its highest position 
9. Tighten the screw. 
10. Check if the adjustment meets with above standard when the needle stops at its up position. 


DN AMRWN 


Needle 
highest position 


N.P. shutter 


N.P, sensor 


Rotation sensor 


Needie lowest 
point 


Upper face of 
needle plate 


Ae. 


7. BRAKE TIMING FOR FEED REGULATOR 


STANDARD 


When balance wheel is turned forward. feed regulator is released from the brake at the positionthat needle is lowered 
by 21.4 mm from its highest position and brake operates again from the position that the needie is raised at 15.2mm 
until its highest position through its lowest position. 


ADJUSTMENT 

1. Lower the needie by 21.4 mm from its highest position by turning balance wheel. 

2. Loosen a screw. 

3. Adjust the clearance between feed regulator and brake-gum to be 0 ~ 0.05 mm by turning eccentric shaft. 
4. Tighten the screw. 

5. Raise the needle by 15.2 mm from its Jowest position through its lowest position . 

6. Make sure that the brake is property operated on feed regulator. 


On the way 
Needle bar On the way needle bar is raising 


m 
Arm portion highest point needle bar is lowering 


Feed regulator eedie bar stand 


Brake-gum T Needle bart 


: 
Needle bar 
lowest point 


a. Needie bar highest point 
c=a+152mm 
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8. TENSION OF MOTOR BELT 


STANDARD 
There should be some siacks (4 ~ 6 mm) when the motor belt is just pushed (about 200 g pressure.) 


ADJUSTMENT 

7. Loosen two screws. 

2. Adjust belt tension by moving motor hoi/der to meet with 
above standard. 

3. Tighten the screws. 


Change the car- 
bon brushwhen it 
wears off aboul 3 
mm 


O® 


Carbon brush 
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9. TENSION OF TIMING BELT 


STANDARD 
There should be some siacks (3 ~ 5 mm) when the timing 
belt is just pushed (abotu 200 g pressure.) 


ADJUSTMENT 

1. Loosen a screw. 

2. Adjust the position of idle pulley to meet with above 
standard. 

3. Tighten the screw. 
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10. R.P.M. OF MAIN MOTOR 


STANDARD 
——__— 
Speed ® 
Control 
Lever | TINMIIGUINL 
sll 380~420R.P.M. (MEMORY & PROGRAM PATTERNS) 
CAUTION 


As each volumes are locked by paint. turn them slightly to the direction of rotation and not give any pressure to the 
direction of thrust. After adjustment. make sure to be again locked by paint. 


ADJUSTMENT 

1. Set a machine attest mode. 

2. Set the speed control jever at its leftest positton {lowest speed position). 

3. Start the machine and turn the volume of VR1 clockwise or counterctockwise so that number of rotation should be 

100~ 120R.P.M. 

4. Set the speed control lever at its rightest position {highest speed position) and select the stratght stitch. 

5. Start the machine and turn the volume VR2 clockwise or counterclockwise so that numbers of rotation should be 
800~850R. P.M. 

. Select zigzag stitch. 

. Start the machine and turn the vojume VR3 clockwise or counterclockwise so that numbers of rotation should be 
700~750R. P.M. 

. Change to the memory mode and select one of memory patterns. (No. 47~67). 

. Start the machine and turn the volume VR4 clockwise or counterclockwise so that numbers of rotation should be 
380~4 20R. P.M. 


NO 


oo 


VAS VAIO 


eu S66 =0.. 
= te 
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NOTE 


1. Each speeds never exceed to the standard. 
2. The sewing speed is indicated by 2 digits in digita{ display window. 
Ex. "12" means “120R.P.M”. 
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11. NEEDLE STOPPING SPEED 


STANDARD 
When needle stops at its up position. needle threader can be usable and pass the thread to thread take-up lever easily 


ADJUSTMENT 

1. Set the machine at test mode. 

2. Set the sewing speed at 140R.P.M. by moving speed control lever. 

3. Turn the volume VR5 ctockwise until LED indicateng (verticas} will be lighted. 
4. Turn the volume VR5 counterclockwise until the LED will disappear. 


3) 
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12. CENTERING OF THE NEEDLE 


STANDARD 

1. Needle should drop at the center of needle hole when zigzag pattern is selected with its minimum stitch width. 
ADJUSTMENT 

1. Set a machine at test mode. 

2. Select the ztgzag stitch. 

3. Turn the volume VR10 clockwise or counterclockwise so that needle should drop at the center of needle hole. 


VR10 
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13. SETTING OF THE MAXIMUM NEEDLE SWING 


STANDARD 
1. Needle enters the needle hole balanced when zigzag stitch 1s selected with its maximum stitch width 


ADJUSTMENT 

1. Set a machine at test mode. 

2. Select zigzag stitch 

3. Set the zigzag width at its maximum position 

4, Turn the volume VR9 clockwise or counterclockwise so that maximum zigzag width should be 6.8 ~ 7.0 mm 


6 B~7.0mm 


~43 — 


| 14. FORWARD FEEDING AT STRAIGHT STITCHES 


STANDARD 
1. There should be no feeding when stitch jength is set at its minimum position 
2. When setting at straight stitch, 11 stitches are sewn in 24 mm 


ADJUSTMENT 

1. Set a machine at test mode. 

2. Set the speed control lever at its maximum position. 

3. Turn the volume VR-8 clockwise or counterclockwise so that no feeding is obtainable in sewing on paper when 
stitch length 1s set at its minimum position. (The paper is not fed at least 5 seconds.) 

4.Set the machine atpattern @. 


5. Start this pattern on paper until it is finished and adjust to meet with above standard 2 byturning volume VR6. 
Maximum stitch tength should be more than 4.5 mm. 


Og 


| 
h 4 


11 slitches 
in 24 mm 


coo 00000 


15. LENGTH OF FORWARD AND REVERSE STITCHES FOR SUPER AUTOMATIC 
PATTERNS 


STANDARD 
Make sure to obtain proper length of both forward and reverse stitches to make fine pattern. 
ADJUSTMENT 
1. Change to memory mode by moving pattern change lever to right. 
2. Input following pattern numbers to sew as “EPS” No. 04 +No. 15 +No. 178. 
3. Set the length fine adjusting volume on the right side of machine to be horizonta! direction. 
4. Depress the start/stop button to sew sample. 
5. Turn the volume VR7 clockwise or counterclockwise so that reverse stitch meets with forward Stitch. 
* In case that longer reverse stitch is required <+---- Turn the volume clockwise. 
In case that shorter reverse stitch is required ----- Turn the volume counterclockwise. 


‘4 a 
| YN 
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16. POSITION OF BUTTONHOLE SWITCH LEVER 


STANDARD 

1. When buttonhole lever {Blue lever) and presser foot lever 
are lowered. BHO touches with BH1. 

2. The legs of buttonhole should be diameter of button plus Buttonhole switch body 
2.5mm 


ADJUSTMENT 

1. Select buttonhole pattern. 

2. Fit the buttonhole foot and push the top portion of tt 
backward as far as it will go. 

3. Loosen a screw. 

4. In case that the legs are shorter than the standard, bend the 
BH? to be far from BHO 
In case that the legs are longer than the standard. bend the 
BH2 to be near BHO. 

5. Tighten the screw. 


ef > 
© 
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17. UPPER TENSION DIAL 


STANDARD 

1. The clearance between two discs should be 0 ~ 0.3 mm 
when presser foot is lowered and tension dial ts set at O. 

2. Spring is touched with spring holder and the top of thread 
retease plate begins to depress on the tension disc B. when 
presser foot is lowered and tension dial 's set at 8. 


ADJUSTMENT 

1. Set upper tension Gia! at O. 

2. Lower the presser foot lever. 

3. Loosen two screws. 

4. Adjust the position of thread tension bracket to meet with 
above standard 1. 

5. Tighten the screws. 

6. Set upper tension dial at 8. 

7. Loosen a hexagon socket screw. 

8. Adjust the position of spring holder to meet with above 
standard 2. 

9. Tighten the screw. 


Thread tension disc ® 
J Thread release plate 
Spring 


Spring holder 


Presser foot 
lever 
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18. THREAD TENSION RELEASE 


STANDARD 
The clearance between two discs should be more than 0.5 
mm when presser foot 1s raised and tension dial is setat 9. 


ADJUSTMENT 

1. Set uppertension dial at9 and raise the presser foot lever. 

2. Adjust the position of thread tension release B tomeet with 
above standard 

3. Tighten the screw and check if the clearance between two 
discs is more than 0.5 mm by moving presser foot lever up 
and down. 
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Thread tension 
release B 


19. SIDE-CUTTER ADJUSTMENT (LOCK LEVER POSITION) 


STANDARD 


When the lock lever is fully pushed down {2.5 ~ 3.0 kgs}. the lower part of lock lever should be positioned within the 

red mark, 

ADJUSTMENT 

1. Loosen two screws and take out the upper plate. 

2. Take out bracket case and attach the side-cutter on the tubutar arm. 

3. Loosen a screw. 

4. Turn the eccentric stud with screw drever and adjust the clearance between the lower side of lock lever and side- 
cutter to be 3 ~ 5 mm. 

5. Tighten the screw. 

6. Attach the bracket cover and check again. 


7 
"We 
ME SSASTSSS SSIS SF 


Eccentric 
stud 
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20. SIDE-CUTTER ADJSUTMENT (LOWER & UPPER KNIVES) 


STANDARD 

1, When side-cutter is out of machine and upper knife holder 5. Move the holder downward and loosen a set screw. Adjust 
1s at highest position. bothknives meet eachother by0O.7 ~ the clearance between guide axis and holder be 0 mm and 
1.2 mm. then teghten the set screw. 


2. Lower and upper knives bite each other by 1.5 ~~ 2.5 mm 
when needie bar moves to its lowest position. 


ADJUSTMENT 

1. Remove bracket case by loosening two screws. 

2. Keeping holder at highest position. adjust lower and upper 
knives to meet each other by about 1.0 mm and set upper 
knife temporarily. 

3. Attach the side-cutter to tubular arm and set needle barat 
its lowest position making sure they meeteachotherby 1.5 
~2.5 mm. 

4. Remove side-cutter from machine and firmly tighten the 
upper knife with securing holder. 


oe 1.0 mm 


21. SIDE-CUTTER ADJUSTMENT (UPPER KNIFE DOES NOT WORK) 


STANDARD 
Upper knife should work when itis set to machine. 


ADJUSTMENT 

1.Attach the side-cutter to tubular arm and set the needle bar at its highest position. 

2. Loosen a screw. 

3. By moving the holder up and down. seek the position that the pin ts fitted into guide plate. 
4. Tighten the screw. 


Upper knife holder 
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22. SIDE-CUTTER ADJUSTMETN (ATTACHING GUIDE PLATE A & B) 


STANDARD 

The clearance between guide plate A and upper knife should be 0 mm. 
ADJUSTMENT 

1. Set the holder at its highest position 


2. Loosen the screws on guide plate A& B and adjust the clearance between the guide plate Aand upper knife tobeO 
3. Tighten the screw A & B 


Guide plate B 


Qy 


Upper knife 
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23. NEEDLE THREADER 


1.Needle threader accept Only circle marked needle and thread combinations. 

2.° marked combination is not recommended since it might lead to the breakage of needie threader imperfect 
performance. 

3. Lower the presser foot when you use needle threader. 

4.Do not use needle threader when you use twin needle. 

5.Nylon transparent thread is applicable in needle #14 ~ 16. 

6. Do not turn the balance wheel when you use needle threader. 

7. Do not touch needle threader when machine is running. 

8.Needle should be located above needle plate for more than 8 mm for threading. 

9 Needle threader does Not work when you use the side-cutter. 


Thread 
esos | #30 #50 #60 #80 #100 | #120 


#9 | x x Xx Oo o |-<o 
#11 Xx x O O Cn Ez 
#14 Xx Oo Oo O - | 
#16 : Oo Oo . ee 
#18 - |. ° ; en 


24. NEEDLE THREADER (EXCHANGE) 


How to exchange needle threader 

1. Remove needle and lower the presser foot. 

2. Push down needle threader to take out 

3. Place new one so that guide is immediately under the guide 
pin. 

4. Push needle threader all the way up so that guide is placed 
in the pin. 


Needle threader 


Take out 


25. NEEDLE THREADER (CHECKING THE HOOK POSITION) 


STANDARD 

1.The clearance between the top of hook and the top of 
needle eye is O. 

2. Threading is capabie when needle is located higher than8 
mm from the needle plate. 


CHECK 

Case A 

Hook position 3s too high 

Case B 

Hook positron is too low. (Hook enters needle eye but it 
catches bottom part of needle eye.) 


Needle 


Needie 
s) Hook 


26. NEEDLE THREADER (ADJUSTMENT OF HOOK POSITION) 


ADJUSTMENT 

Case A {Hook point ts too high) 

1. Remove face plate and loosen the screw. 

2. Adjust needle threader slightly down and check the clearance between the top of hook and topof needle eyes zero. 
3. Check if part @ and part ©) 15 1m line 

Case 8 (Hook point ts too low) 

Adjust needle threader slightly up and check the clearance between the top of hook and top of needle eye ts zero. 


Note 
In case part @) and part ©) 1s not in line. hook does not work. Adjust needle threader by loosening the screw. 


Needle bar 


Needle threader 
posilion setter 


IV. HOW TO ADJUST ELECTRONIC ELEMENTS 
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CONNECTORS TABLE 


Pattern display connector 
Bobbin winder connector 


Start/stop switch unit 


Stitch length fine adjustment board j 

} Start/stop & reverse stitch connector 
Buttonhole switch connector 
Lamp connector 

Buttonhole lever switch connector 
Presser foot connector 

otation/ needle position connector 
Lamp switch connector 


Main printed circuit board 


Main motor connector 


Speaker connector 


ee 2 


*xHow to adjust electric elements 
1. POWER SUPPLY 


sa supply switch 


oo A 


Power 
source 


© Cord reel unit & Power supply switch 


1. Take out cord reel unit from machine. 

2. Take out power supply switch connector A and 
transformer connector B. 

3. Turn the power supply switch on. 

4. Measure the resistance between terminal 1 &3 
on connector A. 


R (Resistance) S 1? 


Yes 


Secondary voltage of transformer (P13) 


‘Terminals | AC Voltage Notes 
1—7 about 15.5V for circuit & 
4—7 15.5V main motor 

| 9-11 | about 13.0V for lamp 


Transfurmer 


Exchange power supply switch 


1. Insert power supplv piug to outlet. 
2. Measure the voltage between terminal 1&3 on 
connector B. 


AC = Power supply voltage 


Yes 


Exchange cord reel unit 


=—S'= 


® Transformer {Secondary Voltage) 


1. Connect transformer connector Band take out 
circuit board cover. 
Fit cord reel unit to the machine. 

2. Take out face ptate and front cover. 

3. Disconnect transformer connector P13 from 
common circuit board. 

4. Insert power supply plug to outlet and turn the 
power supply switch on. 

5. Measure the AC voitage between termina! 1 & 
7.4& 7 and 9&11 onthe connector 13. 


ACV between terminal 1 & 7 
and 4&7 = 15.5V? 
ACV between terminal 9 & 11= 13V2 


Exchange transformer 


Check other portions 


1. Turn the power supply switch off and connect 
connector P13. 

2. Turn the power suppiy switch on. 

3. Measure DC+17.5V and DC—17.5V. (Refer to 
printed circuit board diagram on page BO.) 


No 
<ODC = #17~2007 ~ 1. Turn the power supply switch off. 


Yes 2.Disconnect main motor connector P18 and linear 


Measure DC +5V. (Refer to main printed circuit actuator connector P8 & P9 from circuit board. 
board diagram on page 80.) 


e Internal resistance 
Yes. neter @ 
- [ Main motor connector P18 1—2 Jabout 2.0n] 


a on page 62. [ Linear actuator connector P8 & P9 1—2|about 8.5n| 


Disconnect connector P6 (for rotation & NP. 
sensor). P8 (for linear actuator) and P9 (for tinear 
actuator) from main circuit board. 


<Be-s1vi >" 


Exchange main motor 
Yes and/or \inear actuator 
Exchange main cir- 
Connect connector P6 
é Cult board units. 
to main circurt board. 
Exchange main circuit board units. 
No Exchange rotation/N.P 
sensor. 
Yes 


xchange linear actuator 


Sa 


Turn the lamp switch on 


Light up 


C Normal ‘) 


No 


Vs 


2. 
S 


Note: 


R between P3 connector (for lamp) & GND = 2? 

R between P7 connector (for tamp switch) & GND = co? 
R of P3 connector = 34~38N? 

R of P7 connector at lamp switch on = 1? 

R of P7 connector at lamp switch off = 00? 


No 


Normal? 


Exchange lamp. lamp switch 
or lead wire. 


Exchange main circuit 
boatd units. 


“R’ stands for resistance. 
“GND” stands for frame ground (It is connected to “O'V). 
“ee” stands for infinite resistance. 
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2. WHEN POWER SUPPLY IS ON. ZIGZAG STITCH IS NOT INDICATED BY LED 


[ Check if the power supply is normal. 


No er rs 53 
—w |. Refer to item 1 “POWER SUPPLY” on page 59. ) 


Normal? 


( Exchange main circuit board units. 


3. PATTERN SELECTION 


I 
O Flow chart 1 (Movement of machine when pattern selecting switch is depressed} 


Pattern selecting 
switchs depressed? ® 
Shifting to utility mode 


Yes 
Main motor aa Revolution stop ) 
revoiull 
Yes 


No 


Another switch Yes Pattern is not 
selected 


is depressed? 


No 
~ Yes Pattern selecting within 4 patterns 
Side-cutter 1s fitted for side-cutter - 
No 
Pattern display Right Pattern selecting out of memory 
change lever patterns 


Left 


Pattern selecting switch 
is depressed? 


No 


Zigzag stitch 
is selected 


3-1. Pattern display is not moved when pattem selection switch is depressed 


1. Turn the power supply switch off. 

2.Disconnect connector Pl from. circuit 
board. 

3. Measure R between terminal 4 and 5on P-1 
R between terminal 4 and 7 on P-1 


Awe No ~ Exchange start/stop switch unit) 


Yes 


Disconnect connector P14 
Measure R between terminal 1 and 2 on P14 


—o( Exchange foot controller jack 7 


C Exchange main circuit board units 


3-2. Memory mode is not selected when pattern display change lever is moved to right 


! 


: P10 Check the fitting position of 
. Disconnect connector for side-cutter micro-switch. {Refer to page 


switch, 28) 
2.Turn power supply switch on and shift 
pattern display change lever to right. 


Memory mode is selected? 


No 


Exchange side-cutter switch. 


1. Disconnect connector P17 for micro 
switch and shift pattern display change 
lever to right. 

2. Measure R between terminal 1 & 20n P17, 


R=1n Ne — >({_ Exchange micro switch ) 


Yes 


( Exchange main circuit board units. ) 
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| 3-3. Other patterns than the ones for side-cutter are selected when side-cutter is attached 


1. Attach ssde-cutter to the tubular arm. 
2. Remove connector P10. 
3. Measure R between terminal 1 & 2 on P10 


>( Exchange side-cutter switch ) 


Exchange main circuit board units. 


4. MAIN MOTOR 


Fiow chart 2 (Movement of machine when start/stop button or foot controller is depressed} 


OFF 


= 
Motor is under Yes 
Revolution stop ON 
No Yes Motor does not start.) 
Another switch is Yes_;. 
Motor does not start No 
No 
ontrolier jack ON 7? i 
Mal-warning voice 
OFF — 
Yes 
nder bobbin winding? J 
Positions of buttonhole change lever, , — 
No presser foot and feed dog are correct? | Motor is revoluting at setting speed? | 
wee NO 5 Mai-warning voice 
Yes 
Motor is revoluting at set 
point? 
Yes 


No_ The revolution is stopped and warning 
is made by buzzer for 5 seconds. 


Upper shaft rotates 
once within 1.0 
seconds? 


Yes 
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4-1. Main motor does not rotate when start/stop switch is depressed 


Warning is made by buzzer? 


Disconnect connector P1 and measure the 


resistance between terminal 4 & 7 On P1 
_ while start/stop button is depressed. 

Turn the balance wheel both clockwise and 

counterclockwise. 


Yes 


The balance wheel No Too much lorque 
is turned smoothly? Adiust machanical 


parbons 


No 


Yes 
Turn the volume VR1 for adjusting lowest speed 
clockwise as far as it will go. (Refer to page 39) 


board units. a2 
Main motor ts rotated when 
start/stop switch is on 


Exchange start/stop unit 


“ 
Exchange main circuit 


Yes Adjust the lowest speed. (Refer to page 39) 
No 


Disconnect connector P18. Measure the resistance 
between two terminals on P18. 


No 


Exchange main motor 


Exchange main circuit board units. 
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4-2. Machine stops with warning buzzer in a second after it runs 


| Make the check as same as @) on page 68. 


Rotation & NP. shutter 
are property positioned? 
(Refer to page 34 


( Exchange NP. circuit board. } 


Adjust the rotation/N.P. shutter. 


4-3. Out of speed control 


onnector P12 is properly 
connected? 


Yes 


Re-connect 


Disconnect connector P12 and measure the resistance 
between terminal 1&20n Pl2. 


Exchange main motor 


( Exchange main circuit board units. ? 
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5. MAIN MOTOR STOP 


O Flow chart 3 (movement when stopping machine) 


| Set the machine at its lowest speed. 


Yes Under bobbin 
winding? 


No 


LED shows needie- No 
up position? 


Yes 


Needle-up posit 
No Beietca? 
Yes 
R.P.M. = 140 No 


Yes 


Main motor stop 


O The reiation of position between N.P. sensor & N.P. shutter. (Refer to page 34) 
When N.P. sensor is blocked by N.P. shutter ----:-: Needle-up position 
When N.P. sensor is opened from NLP. shutter -++ Needle-down position 
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5-1. Main motor does not stop 
Adjust R.P.M. at the lowest speed by turning VR1. 


(Refer to page 39) 
Adjust needle stop speed. (Refter to page 41) 


Normal condition? 


No 


Exchange main circuit board units 


5-2. Needle stop position (UP/DOWN) is incorrect 


Turn balance wheet by hand. 


Balance wheel is No 
turning smoothly? 


Yes 


N.P. shutter is 
properly positioned? 


Yes 


Too much toraue. 
Adjust inechanical 
portions. 


Adjust the position of N.P. shutter. (Refer to page 34) 


Adjust the lowest speed. (Refer to page 39) 
Adjust needle stop speed. (Refer to page 41) 


Work properly? 
No 


Exchange main circuit board unrts. 


at om 


6. PATTERN GENERATION 


O Flow chart 4 


Motor is properly 
rotating? 
Yes 
Rotation sensor is free Yes 
from rotation shutter? 
No 
Rotation sensor is blocked 
by rotation shutter? 
No 


O Timing chart (Needle highest position = 0°) 


Honzontal feed link 1s 
moved. 


Needle bar is moved. | 


Needle-up postion . 
pe —eo NP. shutter (for detecting needle stop PASition) 
jon- 
Block 
10° 40° 160° 180° 
Needle-up position putse Needle-up position pulse 
Width drive 
P | Non-block V 
See a 290° Otat:ion shutter {for detecting pattern pulse output positi 
eed drive 
— Locking mechanism 
Lockin 
9 | Non-tocking rs 
120° 260° 


“LOCK MECHANISM” ts operated to hold fortzontal feed link mechanically during fabric ss fed. 

1. Horizontal feed link ss nold at locked position. 

2. Horizontal feed link is free at non-focked position and position of hortzontal feed link can be moved by linear 
actuator. which means feed volume can be changed. 
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6-1. Zigzag width is not correct 
Turn the power supply switch off and move 
needle bar right and left by hand. 


Adjust mechanical 
> No 
Move smoothly? portion 
Yes 
Rotation shutter is No Adjust rotation shutter. 
properly operated? (Refer to page 34 & 35) 
Yes 


Disconnect connector P8 and measure the resist- 
ance between terminal 1 & 2. 


R = about 8.50 No Exchange linear actuator unit. i‘ 


Yes 


Measure the resistance between terminal 3 &4 on P8 
while needle bar is moving. 


Yes 


Exchange linear actuator unit. ) 


Needle cone sean. 
can be properly adjusted? (Refer 
to page 42 & 43). 


Exchange main ci¢cuit board units. 


6-2. Stitch length is not correct 


Check following points: 

height of feed dog (refer to page 33). pressure lever. brake 
timing for feed regulator (refer to page 36). forward stitch 
length {VR6 & VRB. refer to page 44). forward & back stitch 
length for super automatic pattern (VR7, refer to page 45). 


No 
pean ieee’ le " Adjust (refer to page 34) ) 
Yes 


Disconnect connector P9 and measure the resist- 
ance between terminal 1 & 2. 


R = about 8.5 Ae Exchange linear actuator unit. 


Yes 


Measure the resistance between terminal 
3 & 4 while feed regulating mechanism is 
operated. 


N * ae : 
2 ={ Exchange linear actuator unit ) 


C Exchange main circuit board units. ) 


-74—- 


O Fiow chart 5 (Buttonhole) 


Movement Movement Movement Movement Movement 


@ © © © 


Movement 


96 


6-3. Buttonhole is not obtained 
(Different length of right and left leg) 


Buttonhole lever is fully 
pushed backward ars far 
as it will go? 


Let BHSW lever work by hand to make buttonhole. 


Machine is automatically 


stopped after buttonholing? Adjust the position of BH lever. (Refer to page 46) 


1. Disconnect connector P2. 
2. Measure the resistance between termina! 1 
& 2 and 2 & 3 while BH lever is pushed 
back. 


R between terminal 


iy bupainasy taredeuat Exchange BH switch. 


& 
& 


nom 


R between terminal 1 
R between termina! 2 


&2 
&3=1n 


Exchange BH switch 


Exchange main circuit board units. 


7. MAL-WARNING VOICE IS NOT MADE 


Check if each switches & 
sensors are normal 


Disconnect connector P16. Measure the 
resistance between terminal 1&20n P16. 


No 


R = about 8N 


( Exchange main circuit board units. ) 
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Exchange switches or sensors. 


+{ Exchange speaker ) 


3 5 P Common Printed Circuit Board 
<Printed Circuit Board> 
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wCAUTION 

Take care following points when handling printed circuit board: 

1. Do not touch the connecting portion of theconnector. especiaily 
the pin for the plug with bare hands. for example. could be 
generated. causing bad connection. 

2. If the surface of the connecting portion is dirty, polish it with 
alcoheal 


Sub- Printed Circuit Board 
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